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AUTHOR'S PREFACE 

This monograph is addressed to students of applied 
psychology. By content, it appeals directly to those who 
are interested in music ; by method and treatment, it may 
serve as a somewhat intensive presentation of a specific sub- 
ject for the student of educational psychology, child-study, 
vocational and industrial selection, or vocational and avoca- 
tional guidance. 

The scientific study of the artistic mind is a somewhat 
baffling undertaking. There are no substantial precedents ; 
the available scientific data are extremely meager; by 
nature the artist himself is but little interested in the process 
of his mental dissection; and, after all, the varieties of 
artistic minds are legion. But the time is ripe for a vigor- 
ous application of the technique of psychological inven- 
tory to practical affairs, and the discovery and fostering of 
human talents is indeed both practical and practicable. The 
stress of war forced our army to adopt psychological methods 
for the selection and rating of the human energies of men for 
assignment to service and for promotion. When the best 
results are demanded in any occupation, haphazard pro- 
cedure must give way to procedure on the basis of ascer- 
tained facts. When Music shall come to her own she will 
come to the musically gifted : to that end musical talent 
must be revealed and encouraged. 

The system of evaluation of musical talents to be reviewed 
in this book will find a large field of usefulness in the ele- 



AUTHOR'S PREFACE 

IV), the sense of consonance (Chapter VII), and musical 
memory (Chapter XII). This series will be extended from 
time to time as progress is made. These records have been 
made by the Columbia Graphophone Company through 
whose agencies they may be obtained. They are inexpen- 
sive and permanent and may be played on any good phono- 
graph. 

With these records a booklet of instruction is furnished 
free, giving directions, norms, and interpretations, as they 
may be employed for class experiments in psychology ; for 
musical surveys in the elementary schools ; for the analysis 
of talent in the music studio, and for scientific entertain- 
ment in home circles. 1 

•A second series embraces the motor tests. For this there 
are available instruments and methods for the measure- 
ment of timed action, rhythmic action, motility, singing 
in pitch, and other tests as outlined in Chapters IX and X. 
The use of these is more limited because the test can be made 
only upon one individual at a time ; but their application is 
of broader significance inasmuch as they measure basic 
capacities for many occupations besides music. 2 

While there may seem to be much in the form of specific 
guidance in this volume, the effort has been made through- 
out simply to expose the facts in specific instances and indi- 
cate their possible bearings, leaving it at every stage to the 
reader to take larger situations into account and to feel the 

"A monograph on "A Survey of Musical Talent in Public Schools" 
will appear at an early date as a research bulletin from the Iowa Child- 
Welfare Research Station (Iowa City, Iowa). Another monograph on 
the analysis of musical talents in the music studio and the music school 
will appear as Volume VIII of the University of Iowa Studies in Psychology 
(The Psychological Review Publishing Co., Princeton, N. J.). 

* The principal instruments in these two chapters may be obtained 
from the C. H. Stoeiting Co., Chicago, 111. 
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responsibility for working Qut in his own experience the 
applications that the facts might warrant. This is particu- 
larly true of the public school survey in which the main 
object is to get the facts and then leave them as a standing 
challenge to parents and pupils. 

This volume is primarily a collective and elementary 
presentation of the results of investigation by the author 
and his pupils and associates and must, therefore, go forth 
essentially as a communication from our laboratory, which 
is devoted largely to the study of the psychology of music. 
Limits of space preclude a more general and historical 
treatment. 

The author is indebted to the Musical Quarterly, Science, 
The Music Supervisors 9 Journal, The Proceedings of the 
National Music Teachers' Association, The 18th Year Book 
of the National Society for the Study of Education, The 
Musician, and The Etude, for the privilege of using 
parts of material originally published in those journals. 
For generous equipment, research personnel, and a hearty 
encouragement of specialization within the field, the author 
acknowledges his profound obligations to the State Uni- 
versity of Iowa. The author also acknowledges the favor 
of The Macmillan Company for use of the illustrations from 
"The Science of Musical Sounds' ' by Dayton Clarence 
Miller and from " Experimental Psychology " by Edward B. 
Titchener. Owing to the newness of the venture, advice 
has been sought and received from a host of friends. To all 
of these and to the laboratory students in the psychology of 
music who have shared the joy of comradeship in research, 

— a lasting gratitude. 

C. E. Seashore. 

Iowa City, Iowa. 
September, 1919. 
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I am the soul of the joy of life — the companion of its sorrows. 

"All moods are mine. I am hilarious. I am frivolous, I am gay, 
I am serious. I am sad. I spin out the silver thread of happiness, 
the golden thread of comfort and solace. On wings of melody I 
bear the dreamer off to strange places and strange lands. To the 
wanderer I sing of home. In the despondent I renew resolve. To 
the despairing I bring hope. In the child I engender pure tastes, 
refinement, and inspire noble thoughts and high ambitions. 

" I am ever ready. I never tire. I am a well-spring of inspiration, 
relaxation, recreation. I am at home in the dwelling of the richest or 
the most lowly in the land — where religion reigns or under the roofs 
that know not God. 

"In peace I had ever been at the service of man. In war was I to 
be found wanting? Was I to be thoughtlessly brushed aside in the 
tremendous rush to arms? Many there were who would have stilled 
my voice till peace should come again. But I was put to the test. I 
was not found wanting. I proved my worth. I found my niche, for 
I am full of cheer, of undying, unflickering resolve — of the spirit that 
knows not defeat. 

" Day and night found me on duty with the saviors of civilization — 
in the camps, on tho ships, in strange foreign villages, in dugouts, in 
trenches right up to hell's partition — everywhere where death and 
danger were commonplace, soothing tensed nerves straining at the 
leash, singing of victory amid the battle's roar, — restoring the 
balance of upset minds — chanting the dirge of deviltry. 

"In war, as in peace, food, clothing, and shelter come first in sus- 
taining morale and rendering comfort. I come next. 

"I helped to win the war. 

"lam MUSIC." 

— Courtesy of Life, 
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THE PSYCHOLOGY "OF MUSICAL TALENT 
••;. v. '. • 

These are th"<gn. classified and the significance of each is 

• *• * i * " * 
discovered .by* tracing the purpose it serves in mental econ- 

oin^ ifc evolution in the race, its development in the 

. ""individual, and its physical and physiological bases. Be- 

\\**-yond such descriptive account the more exact knowledge 

may then be stated in terms of laws of behavior. 

Value of the psychology of music. .From an adequate 
study of types of mind of-ihis-*©*t, we should gain a system- 
atic knowledge of the mental life involved, and the ability 
to interpret this life for the enlargement of our horizon in 
culture and for the acquisition of power in efficiency. It 
should lead to an appreciation of mental life for itself, and 
should lay a foundation for the understanding of ourselves 
and our pupils as musicians, our art, our methods of pro- 
cedure in musical training, and the conservation and direc- 
tion of artistic talent. 

The experimental method. Our approach is that of 
experimental study. Where there is no experiment there 
can be no science. Psychology is scientific just to the extent 
that it is based upon principles of experiment and is faithful 
to them. In the study of a given mental process, the ex- 
perimental method demands that the process shall be 
specifically identified and reasonably isolated for descrip- 
tion ; that it shall be under control so that it can be kept 
constant, can be repeated, and can be varied in one aspect 
at a time ; and that the results of the observation shall be 
recordable and verifiable. In so new a science as psychology, 
and particularly in the almost unexplored field of the psy- 
chology of music, such principles can be complied with only 
in part ; but adherence to them fosters a critical attitude 
and chastens the treatment of those phases which have not 
yet been brought under experimental control. We shall, 
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therefore, not vaunt the slogan of science, but shall modestly 
try to maintain, in spirit, the scientific point of view. 

The relation of applied to theoretical psychology. To 
be sound, applied psychology must involve and rest upon 
theoretical psychology; but the theoretical remains inci- 
dental, serving merely as a groundwork to the applied. 
In music the way of applied psychology is still desperately 
obstructed by the underbrush of primitive views of mind 
and the barbed-wire entanglements of the warfare of un- 
critical theories and self-interests. We can at best pave 
or point the wise way only in part ; the most effective guid- 
ance comes from knowledge of the? situation rather than 
from directions or rules of procedure. Therefore, the 
mere description of aspects of the musical mind will often 
be placed in the foreground, without effort to point the 
moral, particularly when the morals are countless. 

Scientific vocational guidance. At the present stage a 
scientific vocational guidance in music must be admitted 
to be a vision rather than an avowed aim. Yet in no other 
field does vocational guidance give so great promise of 
becoming scientific as in music. Among the reasons are 
these : music requires specific talents ; these talents can be 
identified and rated by psychological methods; to a cer- 
tain extent they are essential to happiness and success in 
the art ; musical education is expensive ; misguided talent 
may entail a chain of grievous misfortunes ; and, other things 
being equal, musical advantages should be conferred in 
proportion to the degree of talent. 

Avocational guidance in music. Bttt the pursuit of music 
as a vocation is limited to a very small number of those 
who legitimately pursue music as an art. Avocational 
guidance in music, therefore, becomes more important 
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than vocational guidance; for avocational guidance is the 
systematic direction of children and youth in the selection 
and organization of their avocational pursuits — those 
pursuits which we follow, not as occupations but as diver- 
sions and merely cultural quests. The goal of vocational 
guidance is efficiency in the profession — a sort of business. 
The goal of avocational guidance is self-realization in the 
enjoyment and expression of the beautiful. There is no 
contradiction between these two, and they have many 
things in common, but the pursuit of art for itself is the 
larger aim. 

The conservation of artistic energies. From this point 
of view the applied psychology of music leads to a conserva- 
tion movement. Indeed, it is not out of place to speak 
of the saving of life by the discovery and encouragement 
of unknown genuine talent in such a way as to lead to 
achievement in the art. / Surveys of public schools show 
clearly that very little correlation exists between the pos- 
session of musical talent and the selection of children for 
musical education ; and records of the extent of children's 
musical education show no close relationship to the pos- 
session of talent. Thus, in recognizing the possibilities 
and worth of genuine talent and the futility of trying to 
make a precious metal out of a base one, musical guidance 
may be looked upon as alleviating human suffering, both 
of the prospective musician and of those associated with 
him. It should certainly enhance artistic life, both in the 
individual and in the community. 

A pattern for scientific guidance in other fields. In so 
far as psychology of musical talent is a scientific basis for 
vocational guidance in a specific field, it may serve as an 
exemplification of principles which may be extended into 

4 



THE PSYCHOLOGY OF MUSICAL TALENT 



of talents. Musical talent is not a single 
talent ; it is a hierarchy of talents, many of which are en- 
tirely independent of one another. Therefore, the descrip- 
tion of a musical mind reduces itself to the picturing of the 
relative prominence or latency of each musical talents/The 
talents naturally group themselves so that we have, for 
example, the tonal group, the rhythmic group, the motor 
group, the intellectual group, and others ; and within each 
of these we may trace much detail. 

Musical talent an inborn .gift. ( Musical talent is a gift 
bestowed very unequally upon individuals. Not only is 
the gift of music itself inborn, but it is inborn in specific 
types. These types can be detected early in life, before 
time for beginning serious musical education. This fact 
presents an opportunity and places a great responsibility 
for the systematic inventory of the presence or absence of 
musical talent. 

The musical mind a normal mind. The musical mind 
is first of ail a normal mind. Indeed, the normal mind is 
musical to the extent that it is normal. It will be out of 
the question to attempt a general account of the mind as 
a whole. We must take it for granted that the musical 
mind is an aspect of a normal personality with endowments 
for a general mental life, and we must also take the general 
psychology of such mental life for granted. We shall not, 
therefore, describe the musician as a whole but only with 
respect to those aspects of talent which are peculiarly 
necessary for music. 

II. An Inventory 

Twofold basis of classification. In making an inventory 
of the musical mind, we are guided by two coordinate 

6 



THE PSYCHOLOGY OP THE MUSICAL MIND 

bases of classification : first, the attributes of sound ; and, 
second, the generally recognized powers of the human 
mind. 

The four attributes of sounds. Sounds have four attri- 
butes : pitch, intensity, duration, and extgnsity^ In terms 
of these four attributes, we can account for every possible 
shade of difference in sounds — from the most exquisite 
nuances of the human voice, through all the range of instru- 
mental tones and the sounds of animate and inanimate 
nature down to the inchoate noises. 

Principles of the classification. Our classification of 
items will, therefore, be a list of those traits of the human 
mind which are necessary for the apprehension and expres- 
sion of the recognized attributes of sound. These are the 
hearing of tones, the production of tones, the representation 
of tones in memory and imagination, musical thought, and 
musical feeling. 

Factors of the musical mind. 

I. Musical sensitivity 

A. Simple forms of impression 

1. Sense of pitch 

2. Sense of intensity 

3. Sense of time 

4. Sense of extcnsity , 

B. Complex forms of appreciation 

1. Sense of rhythm 

2. Sense of timbre 

3. Sense of consonance 

4. Sense of volume 

II. Musical action 

Natural capacity for skill in accurate and musically 
expressive production of tones (vocal, instrumental, or 
both) in : 
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1. Control of pitch 

2. Control of intensity 

3. Control of time 

4. Control of rhythm 

5. Control of timbre 

6. Control of volume 

III. Musical memory and imagination 

1. Auditory imagery 

2. Motor imagery 

3. Creative imagination 

4. Memory span 

5. Learning power 

IV. Musical intellect 

1. Musical free association 

2. Musical power of reflection 

3. General intelligence 

V. Musical feeling 

1. Musical taste 

2. Emotional reaction to music 

3. Emotional self -expression in music 

r The sense of pitch. The sense of pitch is involved, not 
only in the hearing of melody and harmony, but also in the 
hearing of tone character in many complex forms. Pitch 
is the raw material of music. The function of the higher 
capacities, such as memory, imagination, and feeling, or 
playing and singing, is limited by the degree of sensitiveness 
to pitch. This becomes significant when we find, for ex- 
ample, that, according to actual measurement, one person 
may be two hundred times as sensitive to pitch as another 
of equal age, social standing, and general intelligence. 

The sense of intensity. Then, we have the sense of inten- 
sity, which represents the capacity for appreciation of dif- 
ferences in strength of sound. This is basic for the hearing 
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of musical expression and the appreciation of touch, and for 
modulation in intensity or lou<ttjfepOMkaa^uine. 

The sense of time. TheJJnra elemental capacity is the 
sense of time. This is basic for all perception of rhythm 
and for rhythmic action. A limitation in this capacity for 
hearing time sets a corresponding limitation upon feeling, 
thought, and action. 

The sense of extensity. The sense of extensity furnishes 
the immediate experience of the magnitude or space rela- 
tions of sound, particularly volume. Since it is a counter- 
part of pitch, which it parallels, it holds but a secondary 
place in the psychology of musical talent. 

Simple, immediate, and elementary forms of all auditory 
impressions. Such are the four fundamental capacities 
of hearing. They vary quite independently — pitch with- 
out time, time without pitch, intensity without pitch, 
extensity without intensity. Since these are the four 
channels through which all sounds must enter, all that is 
within the mind is characterized by their receptivity or 
non-receptivity. 

Complex, derived, and richer forms of all auditory im- 
pressions. There is another screen inside this outer screen 
of the primary capacities, representing the ability to receive 
auditory impressions ; in this we find four principal phases, 
namely, the sense of rhythm, the sense of timbre, the sense 
of consonance, and the sense of volume. 

The sense of rhythm. The sense of rhythm rests upon 
the sense of time, the sense of intensity, and mental imagery, 
but it requires in addition a number of affective and motor 
qualifications; thus a person may have a keen sense of 
time and intensity and still not have a pronounced sense 
of rhythm. 

9 



THE PSYCHOLOGY OF MUSICAL TALENT 

The sense of timbre. The sense of timbre is essentially 
the ability to hear the tone quality, tone character, or tone 
color of sounds. Timbre is essentially a pitch complex. 
It rests primarily upon the sense of pitch and in a secondary 
way upon the sense of intensity ; but it requires something 
additional not embodied in either of these separately ; a 
person may have a keen sense of pitch and a keen sense of 
intensity and yet not be keen in the sense of timbre. 

The sense of consonance. The sense of consonance is 
the simplest form of musical hearing which underlies the 
combination of tones, either simultaneous or successive, as 
in melody or harmony. This rests primarily upon a sense 
of pitch, but involves higher elements so that a person may 
have a keen sense of pitch and yet not be effective in the 
sense of consonance. 

The sense of volume. Volume in music may be analyzed 
into its component elements : extensity, intensity, timbre, 
and the number of sounds. The appreciation of volume 
may, therefore, take several forms and the volume may be 
of different kinds. 

Capacities for action parallel to capacities for hearing. 
Turning from musical hearing to musical action, we demand 
the capacities for producing pitch, time, and intensity, 
and their derivatives, rhythm, timbre, and consonance, 
by voice and by various kinds of instruments. 

Pitch, intensity, time. The ability to sing in pitch, the 
possession of a large and suitable pitch range of the voice, 
the ability to play in pitch on instruments whose pitch is 
wholly or partly controlled by the player, present quite 
different claims upon the human organism. But each can be 
isolated for examination and rating. The control of inten- 
sity, which we ordinarily call touch, whether it be vocal or 
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at a rose and enjoys its sweet odor, he is exercising several 
powers of the human mind — the perception of color, the 
perception of odor, the action of holding with the hand, 
and the feeling of agreeableness. It may well be said that, 
in the moment of enjoying the rose, his whole mental or- 
ganism is involved directly or indirectly. But it is possible 
to shift the point of emphasis from the perception of color, 
or the perception of odor, or the perception of touch, or of 
temperature. The imagination or memory of each of these 
and other qualities, the concepts of beautiful roses unlimited 
in number, judgments and reasoning about the value and 
methods of producing roses, the intellectual sentiment, 
the organic feeling of well-being, the emotional expression 
of satisfaction about roses, the habit of holding with the 
tips of the fingers, the instinct to draw near to the nostrils, 
the automatic tendency to lean toward a beautiful object, 
the deliberation and decision to assure oneself of the pos- 
session of roses in the future, or to express a sentiment 
through the gift of this particular rose — in all these, the 
human mind was involved as a whole and yet there were 
dominant traits of the mind recognized in each situation. 
The achievement of the mind in each of these aspects was 
limited by the capacity in these various main channels 
of expression. Therefore, when, for our present purpose, 
we analyze the musical mind into its component factors, 
it is done in this spirit of pointing out the dominant 
phases in which the musical mind receives impressions, 
re-presents and elaborates them, and resppnds in feeling 
and action. 

Capacity, ability, sense. Modern psychology distin- 
guishes between capacity and ability. The term " capacity " 
has reference to the inborn or native power; the term 
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" ability " is used to designate acquired skill in the use of a 
capacity. Thus, each of us has a certain native capacity 
for memory, but we develop various kinds and degrees of 
ability in the use of thir capacity. The term " sense " 
is here used freely to designate natural fitness in a given 
sensory capacity. 

The personal equation. The permanent traits of an 
individual, as conceived in terms of capacities, are some- 
times spoken of as his personal equation. One person is 
slow and sure ; another is quick and sure ; one lives in the 
world of feeling, another in the world of reflection ; one has 
a remarkable sense of rhythm; another is devoid of this 
capacity. The knowledge of such traits or capacities can 
be built up into a personal equation which will enable us to 
predict with reasonable certainty the aptitude and probable 
promise of achievement of such a person. 

III. Records op Talents 

Concrete examples. In order to bring more clearly before 
our minds the aim and achievement of this type of psychology 
of music, it may be profitable at this stage to present a 
few actual cases of records from the laboratory file. The 
measurements herein used will, of course, be explained 
later in their respective places. Most of the names of the 
measurements are, however, self-explanatory to some degree. 
All that is aimed at here is to present a bird's-eye view of 
the goal toward which we are working. 

Unit of measurement : percentile rank. All records of 
measurements are kept in terms of percentile rank, a sort 
of universal method of representing the results of very dif- 
ferent kinds of measurements in common and comparable 
terms. If we h&ve the records of any measurement of a 
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The features of talent are seen at a glance just as one sees 
the features of the face in a photograph. 

Supplementary information. To supplement the records 
of quantitative measures we ordinarily collect information 
from the person examined, as, for example, in the following 
questionnaire : 

I. Musical training 

1. In early expression of musical interest 

2. In elementary schools 

3. Through private lessons 

4. Through musical environment in the home, through oppor- 

tunities for hearing music, good or bad 

II. Musical expression 

1. Hours per week (average for last five years) spent in (1) sing- 

ing, (2) playing, (3) hearing music 

2. The most difficult musical selections you can render reason- 

ably well alone or with others 

3. Public performances or participation in music 

III. Musical appreciation 

1. The kinds of music and the elements of music that appeal 

to you 

2. The kinds of music and the elements of music that bore 

you or give you displeasure 

3. Degree and kind of feelings and emotional expressions that 

music arouses 

4. Characteristic r6le of music in your daily thought 

5. Devices that you have employed for gaining or avoiding 

musical environment 

This is further supplemented by notes, observations, or 
reports on any mental, physical, or environmental factors 
which may be relevant. 

Advantage of the scientific examiner in music. The 
psychological examiner in dealing with pupils individually 
has at his command the information and means of judging 
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ordinarily possessed by the music teacher, but he has in 
addition his psychological measures and his psychological 
technique of observation and description. 

Two examples of the psychological description of musical 
talents. The first two cases which may serve as illustra- 
tions are two little ten-year-old girls who are classmates 
and playmates. Let us call the first one Theodora and 
the second one Rosabelle. 

Theodora. Theodora has a decidedly musical mind. 
In the three basic capacities for musical hearing — the sense 
of pitch, the sense of intensity, and the sense of time — 
she is superior and well balanced. Her sense of consonance 
is of a high order. Her acuity of hearing is only average, 
but this condition is not of the type which will affect music 
seriously in view of her superior sense of intensity. Her 
imagery is all of the moderate type. Her auditory imagery 
can be developed as an excellent support to her superior 
sensory powers and the motor and visual imagery are promi- 
nent enough for an emotional background in music. Her 
lowest record is on motility, which is characteristic of the 
fact that she has a deliberate type of mind and is steady in 
her movements. Her physique is average, as indicated by 
her grip and ergogram. Her precision of movement and her 
simple response to a simple signal are slightly above aver- 
age; while her simple response to a complex signal is de- 
cidedly better. Her capacity for serial association of 
sound and action is good ; whereas her association for visual 
impressions and action is barely above average. Her timed 
action and her rhythmic action are both good. Her general 
motor reliability is superior. She sings in key with remark- 
able ability and reproduces the interval with superior 
precision, although her voice control is only moderately 
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good for nuances of pitch. She has a good voice register 
and an excellent voice quality. Her tonal memory is de- 
cidedly superior. She gives superior promise for speed 
and reliability in the acquisition of skill in music. Her 
associations are highly versatile and remarkably well 
balanced, but not peculiarly musical. Her mental age is 
fully two years in advance of the normal. Emotionally, 
she is cool and undemonstrative, but capable of deep feeling 
for music. 

Generalizing from the above, we observe that Theodora 
has a rare balance of high sensory capacities for music, that 
she is of the strongly intellectual rather than of the motor 
type of mind, and that, therefore, she is not so skillful in 
performance as she is in hearing, appreciation, and intel- 
lectual control. Her motor responses are of the slow, de- 
liberate, and reliable type. 

Theodora belongs to a decidedly musical family and is 
given excellent musical advantages. On account of her 
remarkable versatility in other respects, she approaches 
music, like other interests, in a matter-of-fact attitude. 

Rosabelle. Rosabelle is not of the musical type of 
mind. She has an average sense of pitch and an inferior 
sense of intensity, but a rather good sense of time. She 
possesses but a slight sense of consonance. Her acuity 
of hearing is below the average. She has but little auditory 
imagery, but her motor imagery is pronounced and her 
visual imagery average. She has good general motility. 
Her physique is slightly above average. In precise move- 
ments and in simple reaction she is about average, but her 
complex reaction is superior. Her auditory serial action 
is below average, while her visual serial action is very good. 
She is decidedly inferior in timed action and poor in rhythmic 
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action. In general motor reliability she is superior. Her 
capacity for striking the pitch of a note is inferior although 
she sings the common intervals with a moderate accuracy 
and her voice control of pitch is fair. She has a fair register 
of voice, but the quality is inferior. Her memory for tones 
is not quite up to the average. Although she has very good 
capacity for visual-motor learning, her auditory-motor 
learning curve is below average. Her musical associations 
are superficial, although she has a fertile mind and her men- 
tal age is above normal. Although otherwise quite emo- 
tional, she is but slightly moved by music. 

Summarizing the characterization, we find that Rosa- 
belle is of the intellectual-motor type, normally emotional. 
She is but slightly ear-minded and does not live in a tonal 
world or respond effectively to musical sounds and asso- 
ciations. 

Rosabelle takes a superficial interest in music and asso- 
ciates with musical children but her musical reactions are 
scarcely emotional or artistic. 

Comparison of three grades of talent. The next three 
cases are taken from a collection of three hundred and eight 
records of this type on university students. The first 
represents a decidedly musical type of mind, the second, 
a decidedly unmusical, and the third, what is commonly 
called an average musical mind. All have had musical 
advantages. Let us call them Mr. White, Mr. Black, and 
Mr. Gray, respectively. 

Mr. White. Mr. White's sense of pitch is superior ; his 
sense of intensity is good ; his sense of time is excellent. His 
sense of consonance is superior. His acuity of hearing is 
also superior. He has good tonal imagery and superior 
tonal memory. His general motility, timed action, and 
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rhythmic action are quite good. He has superior capacity 
for singing in pitch, sings intervals well, and has good voice 
control for pitch. He has a superior register and good 
quality of voice. 

In general, Mr. White has an unusually strong and well- 
balanced musical mind, ranking in this respect within the 
best three per cent in a normal community. He has always 
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Fig. 3. —Talent Chart of Mr. White. 

manifested great interest and activity in music, but has 
had only a small amount of formal training. He lives in 
a tonal world and is emotionally responsive to music. 

Mr. Black. Mr. Black is decidedly inferior in all the 
basic capacities for music. The three capacities in which 
he ranks best — general motility, acuity of hearing, and 
timed action — are therefore of scant musical significance. 
So far as musical resources are concerned, his record is 
remarkable for its uniform inferiority. He has taken music 
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lessons but has met with failure. He shows only a per- 
functory interest in music. This record removes all neces- 
sity for uncertainty and pretense. 

Mr. Gray. Mr. Gray has a fairly good sense of pitch, 
very poor sense of intensity, and poor sense of time. His 
sense of consonance is below average. His acuity of hearing 
is exceedingly fine. He has good tonal imagery, but de- 
cidedly inferior tonal memory. His general motility is 
superior and his timed action is good, but his rhythmic 
action is poor. He sings in fairly true pitch and reproduces 
intervals fairly well. He has a very wide register of voice 
but poor quality. In general, Mr. Gray is a fair type of 
what is popularly called " average " musical ability, that 
is, he ranks high in some talents and low in others. 1 He 
has had little musical education, but possesses a decidedly 
artistic type of mind and lives much in musical feeling and 
vital artistic appreciation. 

Two talented schoolgirls. The next two cases are taken 
from a collection of twenty-five hundred records of this kind 
on school children in school surveys, and are among the 
best that we have found. They are girls twelve years old. 
Let us call them Viola and Jean, respectively. These records 
were made in school during school hours and the experi- 
menter did not know any of the children personally. It is, 
therefore, interesting to find that, when report to the school 
authorities was made and these girls were pointed out as 
exceptionally fine, Viola proved to be a girl who had enjoyed 
most excellent musical advantages, came from one of the 
best families of the city, and was scheduled for a public 
recital for the following Sunday afternoon. 

1 While this well represents the common type, in its difference in the 
talents, it also exposes the fallacy of calling such diversity "average." 
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The musically unknown and uneducated. When Jean 
was picked out as having the best record found in her grade 
in the survey of her town, it was discovered that she was 
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Brightness 
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Training 

Fig. 6. — Talent Chart of Viola. 

the daughter of very poor parents, had enjoyed no musical 
advantages, and, indeed, had been irregular in much of her 
school work on account of her poverty. 
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Fig. 7. — Talent Chart of Jean. 

Brightness, training, and singing. According to the 
teachers' estimate, Viola was rated as average in general 
brightness (C), and Jean was rated as decidedly below aver- 
age (D). The teachers also rated Viola's ability in Hinging 
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be wasted. For the youth who contemplates a serious 
musical career, a thorough inventory may be of untold 
value in furnishing a quantitative indication of the probable 
prospect of achievement in music. 

Value to music pupils. The music teacher may or may 
not be interested in making actual tests of talent a condi- 
tion for admission to the conservatory, but, when once the 
pupil has entered, there can be no debate as to the desir- 
ability of a quantitative analysis and rating of talents 
for the purpose of determining the type of musical education 
for which the pupil is best fitted. 

Value to teachers and patrons: diagnosis of difficulties. 
These tests also serve a sort of clinical purpose in that 
persons who have entered seriously upon a musical educa- 
tion and have struck difficulties may have the situation 
analyzed and diagnosed so that the exact nature of the diffi- 
culty may be known, and the teacher may proceed with 
knowledge, not only as to what the difficulty is but also as 
to whether or not it can be remedied. 

Development of a scientific attitude. Studies of this 
kind must inevitably lead to the development of a scientific 
concept of the musical mind and therefore to a science of 
musical talent. They should lead to concrete and accurate 
observation and terminology of the musical life. It is not 
unreasonable to suppose that, as the result of an insight 
into the nature of the musical mind, there should gradually 
be built upon this a sound theory and art of musical edu- 
cation. 

The psychological attitude. The author has elsewhere * 
pointed out that, after all, psychology itself will be the 
chief gainer. One cannot observe under controlled condi- 

» "Psychology in Daily LifV Appletons, N. Y., 1913, 
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tions in a field so rich and unworked without gathering new 
facts, correcting errors, broadening views, and deepening 
insight into the nature of the mental processes in music. 
In giving and taking advice of this sort we must not 
forget the enormous resourcefulness of the human will, 
and the possession of latent powers. A one-legged man 
may become a rope dancer, a blind man a guide, a man with 
wretched voice an orator. Furthermore, art is possible 
only where there is willingness to overlook faults. A singer 
may be permanently lacking in some fundamental capacity 
and yet have such merits in other respects, or have such 
exceptional ability in covering faults, that he may be suc- 
cessful in spite of an overt handicap. But even then psy- 
chology has warned and explained. 



29 



CHAPTER II 

THE SENSE OF PITCH 

I. Introduction 

Nature of pitch. Pitch is the essential medium of musical 
appreciation and expression. The experience of tone is 
the experience of pitch. This experience of pitch may come 
to us in varying force, duration, purity, complexity, com- 
bination, and meaning ; it may break forth in endless vari- 
eties of memory, imagination, thought, feeling, and action ; 
but all these have reference to the basic experience of tone — 
pitch. (As color is to the color artist, so is pitch to the musi- 
cian ; it is his medium of expression. Be it ideas or ideals, 
moods or passions, technique or sentiment ; be it real sounds 
spr imaginary; be it appreciation, execution, or composi- 
tion ; the essence, content, or plastic medium of music is 
pitch. 

Limits of this chapter. Pitch is involved, directly or 
indirectly, in each and all the talents enumerated in the 
preceding chapter. The present chapter will be limited to 
a study of the hearing of pitch, as such. From the point 
of view of the psychology of the musician, as distinguished 
from the psychology of music, this becomes a study of the 
sense of pitch. 

The present chapter will be comparatively long, not only 
on account of the relative magnitude of the subject, but 
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that we can live in a world of music without thinking at 
all of the physical counterpart ; still for the science of music 
and for the study of musical talent such reference is neces- 
sary. 

III. The Physiological Basis op Pitch 

Two groups of theories. No theory of the anatomy and 
physiology of the pitch-differentiating mechanism in the 
ear has been fully established. There have been until 
recently two divergent types of pitch theories. One has 
maintained that there is a mechanism in the ear which 
differentiates pitch ; this is often spoken of as the harp the- 
ory. The other has denied the existence of such mechanism 
and asserted that the differentiation takes place in the 
brain ; this is generally spoken of as the telephone theory. 

The harp theory. The former of these two theories now 
prevails. But there are many divergent theories as to the 
location and the mechanism of such harp structure. Early 
investigators maintained that the basilar membrane serves 
this purpose ; but, in recent years, a tendency has developed 
to ascribe this function to the tectorial membrane. In 
both cases we find divergent opinions as to the actual method 
of functioning in these harp structures. All the harp the- 
orists are agreed that one of these structures (and some 
maintain both) is capable of being tuned to as many pitches 
as the human ear can hear ; so that, when a particular vibra- 
tion frequency is conveyed to it by the liquid of the inner 
ear, a particular film or segment of it will vibrate because 
tuned to that frequency, and other parts will remain quies- 
cent. All theorists are also agreed upon the fact that the 
end organ of hearing is the spiral layer of hair cells which is 
so located that it will be physically stimulated either by 

34 



THE SENSE OF PITCH 

for each of these interpretations is given in Table I, which 
is based on the records of 1265 university students in or 
above the sophomore class. 



Table I. Norms of the Sense of Pitch for Adults 
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Table I. Table I gives a comparison of certain items of 
per cent right, least perceptible difference, and rank. For 
example, if a man has 100 per cent right in the record with 
pure tones, or 94 per cent with rich tones, he is capable of 
hearing a difference of one-fourth of a vibration, or .005 
of a tone at a' under most favorable conditions with these 
tones in 75 per cent of all trials, and his rank is 100. Each 
of the remaining lines of the table may be read in the same 
way. By reference to this table one can tell at a glance 
what a given per cent right in a record means in terms of 
vibration difference or difference in part of a tone as expressed 
in columns 3 and 4 respectively. Detailed tables for con- 
verting per cent right into rank are furnished with the 
instructions accompanying the phonograph disks. 

Comparison of pure tones and rich tones. The first 
two columns show that with a given block of differences 
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obtain the equivalent percentile rank in any of the norms 
for any per cent right by running the eye vertically from 
the given per cent right indicated at the bottom to the norm 
desired and thence horizontally to the scale in the left mar- 



Fig. 7. — Kormi for the Converting of Per Cent Right Into Rink. 
The middle ri- 
gid which indicates the percentile rank. Thus, a ten-year- 
old child in the fifth grade, who has 80 per cent right, gets 
a percentile rank of 86, whereas an adult with the same rec- 
ord would rank 46. 
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lute ; that in terms of a fraction of a tone is relative. Thus, 
1 d. v. at a' is 3^ of a tone ; at a" it is rta of a tone ; at a'" 
it is 7T* of a tone. 

This procedure typical. This measurement of pitch 
discrimination may be regarded as typical of what we do or 
aim to do in the scientific study of talent by the experimental 
methods in the psychology of music and musical guidance. 
The measurement is quantitative. It is accurate enough 
for all practical purposes, and it can be repeated, described, 
and controlled, and the degree of its reliability can be stated 
quantitatively. The result can be shown in a simple pic- 
ture. Comparison can be made for the same individual 
under different circumstances, and with different individuals 
under the same circumstances. The record may then be 
used as a basis for practical guidance. It will, therefore, 
be of interest to treat it in some detail as an example of 
what may be done in each of the other measurements which 
follow. The fullness of this discussion will enable us in 
later sections to pass with a mere mention the things which 
other tests have in common with this one. v/ 

VII. Individual Differences 

Magnitude of differences. With this technical compre- 
hension, we are now in a position to understand the interest- 
ing and realistic story of the distribution which Figures 
6 and 7 tell so graphically. " Ears " may vary from the 
extremely good to the extremely poor. One person may 
hear a difference of i d. v., less than 1/200 of a tone, whereas 
another may not be able to hear any smaller difference than a 
half tone, or even more f counting i d. v. as the best and 50 
xl. v. as the poorest case observed, it appears that one may be 
at least two hundred times as keen as another in this capacity. 
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This magnitude of differences becomes more striking 
as we compare it with physical differences such as differences 
in height, weight, form, strength, and color. If one man is 
twice as tall as another that is regarded as a remarkable 
difference. By the very magnitude, these differences in 
pitch discrimination must play an important rdle. 

Comparison of group and individual records. The dis- 
tribution in Figure 6 is based on group measurements under 
favorable conditions in a single one-hour test of a class. 
Such group tests are used as " dragnets " for preliminary 
and rough work. One cannot expect, of course, to get 
so fine or so reliable a test in a class as in an individual test. 
The norm for individual tests is, therefore, somewhat 
lower than that here given, but the general form of the dis- 
tribution of cases is the same. 

VIII. The Physiological versus the Cognitive Limit 

Nature of the physiological limit. The bed-rock limit 
of a natural capacity of this kind we call the physiological 
limit. We always aim to reach this physiological limit; 
but it is not always possible to attain it, and we must con- 
tent ourselves with the cognitive limit, which means an 
inferior record due to some difficulties or disturbances, such 
as distraction, ignorance, and lack of power of application. 
We designate the limit as cognitive, because these difficulties 
are essentially of a cognitive nature — difficulties in know- 
ing rather than lack of capacity. Since the physiological 
limit is one which cannot be reached in all trials, even under 
favorable circumstances, we usually content ourselves with 
a " proximate physiological limit " which means that it is 
near enough to be of service. 

Reaching the physiological limit. A successful experi- 
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less possibilities for the acquisition of skill in the art of an- 
alyzing pitch complexes and in the ability to use the ear in 
tone production. The possession of a fine ear in early child- 
hood offers no excuse for omitting ear training; but we 
should perhaps call it mind training, if there is any danger 
of thinking that we are improving the ear. At best, the 
Vear is like a violin ; it is good for it to be in artistic use, but 
the range of improvement must be small. ' What the violin 
shall do depends upon the master stroke ; so what the ear 
shall do depends upon the musical " soul/' 

Cognitive limits. There are, indeed, marked variations 
in age among children as to the ability to give evidence of 
this capacity. The old records of pitch discrimination made 
it appear that this capacity improves with age. But those 
records dealt with the cognitive limit ; the variation was due 
largely to inadequacy of measurement and lack of skill on 
the part of the experimenter. With a child who has a musi- 
cal ear one may obtain a reliable measurement as early as 
the age of five, and even earlier. Mental dullness and pos- 
session of a relatively poor ear requires more maturity for 
the reliability of the measurement. At least 90 per cent 
of all children can be measured satisfactorily by individual 
tests at the age of eight. 

Ingenuity in testing young children. In testing young 
children one must show ingenuity in adapting the test to 
the child's knowledge or skill. We often, for example, find 
that it is difficult to make him understand what is meant by 
high or low. We may then resort to the device of asking 
him to sing the tone he hears. He will, as a rule, exaggerate 
the differences, which makes it easy to hear whether he is 
trying to sing high or low. 

School grade rather than age. The grade in the public 
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school rather than age is used in our norms, because the 
reason for variation with age lies not in chronological age, 
but rather in school age, or stage of advancement, which 
is perhaps fairly represented by school progress. The 
average age for the fifth grade in our records is 10.1 
years, the youngest being 7 and the oldest 17. For the 
eighth grade it is 14.2 years, the youngest being 10 and 
the oldest 20. 

Summary. The differences we find for age in the above 
records, Figures 6 and 7, are accounted for by the handicap 
the younger child has in responding to the conditions of the 
tests in a group. When we test children individually and 
are in a position to simplify the conditions, we obtain practi- 
cally the same norm for children as for adults. That is, 
they distribute like adults, provided they are old enough 
to understand the test and sufficiently developed to apply / 
themselves to the task. 

" Reduced to its lowest terms, the question of variation 
with age may be interpreted to mean that we have no evi- 
dence of improvement in physiological limit of pitch dis- 
crimination with age ; a young child of school age and even 
younger, can hear pitch fully as keenly as an adult. The 
amount in favor of the adult shown in all group statistics 
is amply accounted for by the difficulty in making a reliable 
test on the young and by their lack of information. This 
statement is based primarily on two lines of evidence, — 
the common occurrence of fine, irreducible records among 
young children, and the character of the conditions which 
are ordinarily overcome by instruction and training." l 



1 F. O. Smith, " The Effect of Training in Pitch Discrimination, 
Univ. of Iowa, Stud, in Psychol., 1914, VI. 
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-Relation to Sex 




Jovs and g\j]ft o| tfwit aqunli ' Pitrh discrimination does 
not^vaijr with sex.) The following quotation summarizes 
the result of our investigation on this point. " Pitch dis- 
crimination does not vary with sex to any significant extent. 
In the records here reported and in many hundreds of other 
'records in this laboratory, in which comparisons may be 
made for sex, certain tendencies are shown in groups of 
records, sometimes in favor of one and other times in favor 
of the other sex ; but, on the whole^it seems certain that 
such differences, except so far as they are due to selection 
in grouping, may be accounted for as due to the conditions 
of the test rather than to the sex difference in the psycho- 
physic capacity of pitch discrimination. Thus one of the 
most consistent and striking differences reported above, 
that of /the superiority of elementary schoolgirls over elemen- 
tary schoolboys, may probably be fully accounted for by the 
prevailing trait of aloofness of the preadolescent boy toward 
music. These boys often regard music as a sort of frill for 
girls and, therefore, enter the test with less fervor than do 
the girls. Such interpretation is supported in part by the 
fact that in the high school and in the university, where the 
girls have had far more advantage of training than the 
boys, the records reveal no appreciable difference for sex." l 

XI. Relation to Intelligence 

Slight dependence upon intelligence. Pitch discrimina- 
tion can in no sense be used as a test of intelligence, for the 
physiological limit of pitch discrimination, the " ear, " does 
not vary with intelligence for normal individuals. The 

1 Smith, op. tit. 
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extent brightness is related to pitch discrimination. The 
small figures in italics show what the distribution would 
have been in the long run if there were no relationship be- 
tween the two factors. The black-faced figures show what 
the distribution would have been if there were complete 
correlation between brightness and keenness in pitch. A 
comparison of the actual figures shows that there is a slight 

Table II. Correlation of the Sense of Pitch and Brightness 

Pitch 



%Rank 


A 
100-93 


B 

94-79 


c 

7&-55 


D 
54-13 


E 
12-1 




• 
A 


(10) 
1.9 


1 


2.1 


2 


4 

5.0 


2.1 


2 


/ 
.2 


eg 


B 


2.1 


2 


(20) 
5.1 


4 


8 
8.4 


2.3 


4 


2 
1.1 


3 • 
1 


C 


4.2 


4 


8.7 


8 


(40) 16 
14.4 


7.1 


8 


4 
2.4 


D 


1.4 


2 


3.0 


4 


8 
7.6 


(20) 
5.3 


4 


2 
3.3 




E 


.2 


1 


1.1 


2 


4 
4.4 


3.2 


2 


(10) / 
2.8 



The black-faced figures show what the distribution should be if pitch 
discrimination were exactly proportional to "brightness." 

Italics show what the discrimination should be if there were no agreement 
between these two factors. 

tendency toward relationship. This may, however, be 
accounted for by the fact that, in a group of this sort, some 
children are so backward mentally that they are not able 
to do credit to their actual psycho-physic capacity. We 
have also to take into account the fact that, if a child is 
bright in music alone, this consideration would tend to 
improve his rating on general intelligence. 
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XII. The Effect of Training 

The physiological limit does not improve with practice. 
The sensitiveness of the ear to pitch differences cannot be 
improved appreciably by practice.) When a person shows 
a cognitive threshold, practice ordinarily results in a clear- 
ing up of the difficulties which are in the way of a true 
measure of discrimination by information, observation, 
and development of interest, isolation of the problem in 
hand, and more consistent application to the task in hand. 
This is, of course, not improvement in the psycho-physic 
ear but merely a preliminary to a fair determination of the 
psycho-physic limit. It follows that instruction in regard 
to the nature of the test and individual help in adjustment 
to the test are important for the lowering of the cognitive 
limit and that mere practice for this purpose is a poor and 
uncertain makeshift. It also follows that a " cognitive " 
threshold is no measure at all but rather a confession that 
the measurement has not yet been successfully made. 

" Training in pitch discrimination is not like the acquisi- 
tion of skill, as in learning to read or to hear overtones. 
It is in the last analysis informational, and the improvement 
^is immediate in proportion to the effectiveness of the instruc- 
tion or the ingenuity of the observer and the experimenter 

isolating the difficulty." l 

Evidence. The evidence for this position is cumulative 
frbm different sources. If we take one hundred parents 
anu compare them with one hundred of their children from 
eignt to twelve years of age, the children will do fully as 
well as their parents in pitch discrimination. We find that, 
asid^ from the operation of selection, the musically unedu- 

1 Smith, op. tit. 
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cated reveal as keen a pitch discrimination as the musically 
educated. In so far as it has been possible to carry the 
test over several years the records show that if an accurate 
expert measurement of the pitch discrimination of a pupil 
before entering upon musical education be made and 
repeated annually, the record will not change materially 
with training. 

First proof. This surprising fact was first established 
by Buffum, 1 who classified twenty-eight eighth-grade 
pupils in a preliminary fifteen-minute individual test for 
each one and then proceeded to train them by requiring 
forty minutes of the most specific and intensive prac- 
tice under favorable conditions for twenty successive 
days, recording the average achievement for each day. 
The result was greatly surprising. Instead of showing 
progressive improvement with practice, each child remained 
as rated in the preliminary test, with only two exceptions, 
and flie average ability for the class was the same at the end 
of the twenty days of this intensive practice as at the begin- 
ning. 

Summary of training. On the basis of such evidence in 
experiment the author published, in 1910, the following sum- 
mary : 

"At this preliminary stage, the following general con- 
clusions may be stated : 

" (1) When the proximate physiological threshold has 
been reached, practice is of no avail. (2) So long as a 
cognitive threshold prevails there is prospect of improve- 
ment by practice to the extent that the cognitive is above 
the physiological limit. (3) This improvement is usually 

- 1 As reported by the author in "The Measurement of Pitch Discrimi- 
nation/' Psychol. Monog., No. 53. 
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per cent), and E (10 per cent). Table III tells the story: 
there is a considerable agreement. 

We should of course not look for complete agreement, 
for pitch discrimination is only one of the very many condi- 
tions of success in singing ; a person with a poor ear may have 
a beautiful voice or other mark of good singing; and the 
best ear may be associated with a helpless voice. Further- 
more the ratings of the teachers are here, as elsewhere, 
open to certain sources of error. 

Table III. Correlation of the Sense of Pitch with Teachers' 

Estimate of Ability in Singing 

Pitch 



% Rank 


A 
100-93 


B 

93-79 


C 
79-55 


D 
55-13 


E 
13-1 




• 

A 


(10) 1 
3.4 


2 
2.3 


4 
3.7 


2 
1.6 


1 





B 


2 
2.3 


(20) 4 
5.5 


8 
9.1 


4 
2.3 


2 
1.1 


C 


4 
2.8 


8 
77.5 


(40) 10 
16.1 


8 
6.2 


4 
2.8 


CQ 


D 


2 
1.1 


4 
3.0 


8 
6.6 


(20) 4 
6.4 


2 
3.0 




E 


1 
.3 


2 
1.6 


4 
4.4 


2 
3.4 


(10) / 
3.0 



The black-faced figures show what the distribution should be if pitch 
discrimination were exactly proportional to "singing." 

Italics show what the discrimination should be if there were no agreement 
between these factors. 

Significance for training. We may, therefore, 911m up our 
statement of the effect of training by saying that the physio- 
logical limit for pitch is set early in infancy, and that the 
mental capacity for using the sense to this limit develops 
very early, chiefly through speech, but also through other 
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Thus, tonal memory, tonal imagery, the perception of timbre, 
singing and playing in true pitch, and to a certain extent, 
the perception of harmony, and the objective response in 
pitch are qualified by any limitation that may be set in 
pitch discrimination. The evidences for these facts are 
the result of both theoretical analysis and cumulative 
experimental record. If the pitch discrimination is pqpr, 
we can predict, at least, a corresponding inferiority in the 
derived factors. On the other hand, excellence of pitch 
discrimination does not necessarily insure excellence in 
these factors, since it is only one element in them. 

XV. Norms for Vocational Guidance 

Norms for interpretation. In all measurements of talent 
we must first develop the technique and means of measure- 
ment, and establish norms of fact such as the distribution 
curves, Figures 6 and 7. But this is only halfway, for it 
remains to establish norms for the interpretation of the sig- 
nificance of these measures. This must necessarily proceed 
empirically in so far as it involves very complex problems 
which it will take many years of experience and technical 
skill to evaluate. In so far as this particular capacity is 
concerned, it is perhaps fairly safe to apply the following 
principles which the author proposed in 1901, * and does 
not see any reason to modify in the light of extensive experi- 
ments since that time. They are as follows (assuming that 
the test is reliable and represents the proximate physiologi- 
cal threshold) : 

Below 3 d. v. : May become a musician. 

3-8 d. v. : Should have a plain musical education. 

1 "Suggestions for Tests on School Children," Educ. Rev., 1901, XXII. 
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The analysis of musical talent into isolable factors, and the 
development of the technique of measurement compel us to 
make a fresh start in the study of inheritance of musical genius. 

One factor at a time. Pitch discrimination may now be 
measured quantitatively from generation to generation in 
musical or unmusical families ; its relation to other factors 
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Fig. 8. — (Vance 1 ). Variation of Pitch Discrimination within the Tonal Range. 

This figure is expressed in absolute terms, i.e., the pitch discrimination for each 
pitch in terms of vibrations. In Figure 9 the same data are expressed in relative 
terms, i.e., in terms of fraction of a tone. In Figure 8 the numbers at tho left 
denote vibrations ; in Figure 9, tenths of a tone. In both charts the pitch level is 
given at the bottom. 

in musical talent may be submitted to experimental tests 
by the application of the technique and theory of interpre- 
tation now coming into biology, particularly genetics. 
The way is clear and there is promise of results of value, 
not only to music but, on account of the tangibility of musi- 
cal talent, through music to genetic theory in general. 

1 Thomas F. Vance, "Variation in Pitch Discrimination within the 
Tonal Range," Univ. of Iowa, Stud, in Psychol., 1914, VI. 
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A scientific attitude. Aside from scientific measurement, 
the emergence of a concrete analysis, such as that here at- 
tempted, should do much to give critics and biographers a 
point of view which will enable them to observe and record 
musical traits with such discrimination and in such detail 
as to throw inuch light on the problem of inheritance of 
musical talent. 

XVII. Tonal Range 

Relative discrimination at different pitch levels. Figure 8 
shows the relative keenness of the sense of pitch for the 
range of pitch most used in music. These curves are based 
upon the average for fifty-five observers selected without 
reference to musical ability. The measurements were made 
by the latest refinements of method and with great care. 

.4 



.1 

















> 


• 








, 






■ 








• 






■~ ■ — 



c-» 64 



cl28 



c>256 



e 3 512 



c» 1024 



c'2048 



Fig. 9. — Variation of Pitch Discrimination in Terms of Fractional Parts of a Tone. 

We may divide the curve roughly into three sections: 
(1) one octave, 64 to 128 ; (2) two octaves, 128 to 512 ; and 
(3) two octaves, 512 to 2048 d. v. In the first section the 
curve drops rapidly, indicating greater keenness with the 
rise of pitch ; in the second section it remains comparatively 
level, indicating almost equal keenness throughout these 
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haps that made by Meyer * on Stumpf . He found that 
in the range from 100 to 1200 d. v. a difference of approxi- 
mately one third of a vibration could be perceived ; that is, 
within this limited range the absolute differences of pitch 
discrimination tended to remain constant, and the relative 
discrimination doubled for each octave. 

Table IV. The Pitch Discrimination of Highly Trained 

Musicians 



No. 


d-» 


c« 


c» 


a' 

0.1 


a> 


a* 


g 4 
13 


c» 


B* 


<* 


«• 


1 


0.07 








60 




1 




2 


0.04 


0.2 


0.6 


0.8 


1.3 




5 


22 


130 


830 




3 


0.13 


0.2 


0.2 


0.2 


0.4 


1.8 


69 










4 


0.08 


0.13 




0.3 


0.7 




15 


41 


470 


630 


2500 


5 


0.25 


0.3 




0.5 






16 


44 


195 


830 


5830 


6 


0.07 


0.13 


0.21 


0.3 


0.5 


1.0 


2 


8 


44 


265 




7 


0.33 


0.3 


0.4 


0.6 


1.3 


4.1 


21 


60 


260 






8 


0.17 


0.2 


0.3 


0.5 


1.1 


2.6 


7 


10 


39 


43 


138 


9 


0.53 


0.27 


0.16 


0.4 






19 


28 








10 


0.10 


0.2 


0.5 


1.1 


2.8 


7.6 


26 


110 








11 


0.17 


0.3 


0.5 


0.8 


1.4 


2.7 


5 


20 


102 


200 


525 


12 


0.08 


0.13 


0.20 


0.2 


0.5 


1.3 


3 


4 


113 






13 


1.00 


1.0 


0.9 


0.9 


1.0 


1.4 


2 


6 


56 


93 


252 


14 


1.2 


0.9 


0.4 


0.2 


0.5 


1.4 


4 


16 


413 






15 


0.5 


0.4 




1.1 


2.0 




16 


40 


351 


830 




16 


0.9 


0.9 




0.9 


1.1 




5 


12 


84 


590 





Records of trained musicians. The best collection of 
measurements on the pitch discrimination of highly trained 
musicians is that of Stucker 2 who examined members of 
the Royal Opera in Vienna, and other highly trained per- 
sons. His most significant records are reproduced here as 
Table IV. Examination of this table shows the great diver- 
sity of capacity of different musicians. He gives a similar 

1 Max Meyer, Ztschr. f. Psychol, 1898, XVI. 

* N. StOoker, Ztschr. f. SinnesphyrioL, 1908, XLII. 
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table for great singers. Numbers 1-8 were composers and 
conductors, 9-11 pianists, 12-13 violinists, 14-17 oboe 
players. Numbers 1, 2, 3, 4, and 12 were prominent in the 
direction of the Royal Opera. The figures in the table rep- 
resent the least perceptible pitch differences, in terms of 
vibrations. Recent criticism of methods has demonstrated 
that some of the extremely fine records given in this table 
are unreliable : we have no unmistakable evidence that any 
human ear can hear any difference finer than one tenth of 
a vibration, or even as fine as that. 

Difference due to talent, not training. As a rule the 
records in this table are very much finer than those given 
for unselected observers. With unselected observers, 
Stiicker finds about the same distribution as is given by 
Vance. This difference between musicians and others is 
not because the musical are trained, but because they are 
musical ; that is to say, persons who have been born with a 
high order of the sense of pitch have survived in music 
and may have had an opportunity to distinguish themselves 
in this respect. 

Certain interesting phenomena of pitch defects which 
are due to partial loss of hearing will be discussed in the 
chapter on intensity. Among these are the phenomena 
of tonal gaps and tonal islands. 

XVIII. Pitch Difference in the Two Ears 

Ears tuned to different pitch. There are, of course, 
numerous pathological conditions and gradual transitions 
of these into the so-called normal condition in which the 
pitch mechanism in one ear is entirely destroyed, or may be 
in any stage of impairment ranging from normal condition 
to complete disability. If the other ear be normal, this 
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may have a good pitch discrimination and that it can be 
measured. In a short time we shall undoubtedly have in- 
teresting and accurate data on the pitch discrimination of 
different types of animals under conditions which may be 
verified under exactly the same control with human beings 
and thus compared with conscious reaction. 
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CHAPTER III 

THE SENSE OF INTENSITY 

Hearing ability and intensity discrimination. There are tf . < 
two fundamental aspects of the hearing of intensity: first/ 
the hearing ability, or acuity, which is measured in terms 
of the faintest audible sound; and, second, the ability to 
hear differences in the intensity of sounds, which is measured 
in terms of the least perceptible difference and is usually 
.called intensity discrimination. 

I. The Physiological Basis 

The intensity mechanism. We found the pitch-differ- 
entiating mechanism limited to a harp structure, enor- 
mously intricate and yet one continuous gamut. But, 
when we come to the physiological basis of intensity, the 
situation grows even more complicated ; for, not only does 
the intensity of a sound depend upon each and every part 
of this harp structure, but it depends also upon each and 
every part of the conducting mechanism from the external 
ear to the final discharge in the auditory cells, as well as 
upon the nerve and the complicated brain connections. 

Explanation of Figure i. The mechanism in the ear for 
the transmission of intensity differences in sound may be 
represented in a very schematic way in Figure 1. This 
figure should be studied with the aid of a good textbook on 
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such standing on each of the thousands of fibers. K is a 
nerve cell which lies in such a position against the trestle- 
work that it can be so violently shaken by the vibration 
as to cause a chemical change. L is a hair which projects 
from the cell and acts like a lever, mechanically aiding in 
the shaking of the cell. N is a nerve fiber which conducts 
the nerve impulse from a particular cell toward the brain. 

Purpose of the figure. Complicated as this is, it is vastly 
simplified from the actual facts as revealed by the micro- 
scope. The purpose of the illustration is to show that the 
keenness in the perception of differences in the intensity 
of sound depends upon the faithfulness with which the 
strength of the nerve impulse going out over N corresponds 
to the strength of vibration of the tuning fork, A, and that 
this mechanism is extremely complex and, therefore, sub- 
ject to many sources of defect. It would be marvelous if 
any two human ears should be equally sensitive. Indeed, 
one of the wonders of nature is that we are so nearly alike 
and so reliably sensitive as we are. The ear as an instru- 
ment for transmitting and registering the amplitude of 
sound waves faithfully and with fine differentiation is sub- 
ject to an enormous number of disturbances which may 
modify the sensitiveness to sound, the sensitiveness to the 
character of sound, and the sensitiveness to differences in 
the loudness of sound. 

Nature of impediments. The hearing of loudness of a 
sound may be modified physically by disturbances in the 
tympanic membrane, the bones of the middle ear, the tube- 
linings, the cavities surrounding the middle ear, and all 
the parts of the labyrinth accessory to the organ of Corti. 
The disturbance in each of these places may be of various 
kinds. It may be a clot of wax on the outer surface of the 
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examination for musical purposes, tuning forks of any 
pitch from fifty to five hundred vibrations are connected 
with the audiometer, so that the measured sound is a tone 
of a specific pitch. 

Method of measuring. In making a test with the audi- 
ometer the observer holds the telephone receiver to the ear 
to be tested, and the experimenter produces the sound by 
pressing a button at regular intervals and varies the strength 
of it by sliding a rider along the audiometer scale, beginning 
with a sound which is easily heard and continuing downward 
until the observer ceases to hear the sound. (The last sound 
that was heard is recorded as the threshold of hearings This 
test is then repeated a large number of times, and from the 
record we obtain the average and the mean variation, which 
is illustrated in Table I for three observers. These records 
were made with an audiometer in which the " normal " 
was 15 units in the scale. 

Table I. Differences in Mean Variations 



Observer A 


Observer B 


Observer C 


T 


V 


T 


V 


T V 


15 





15 





18 3 


14 


1 


13 


2 


11 4 


16 


1 


18 


3 


20 5 


15 





17 


2 


12 3 


15 





13 


2 


9 6 


15 





12 


3 


10 5 


16 


1 


17 


2 


21 6 


15 





13 


2 


9 6 


14 


1 


18 


3 


16 1 


15 





14 


1 


12 3 


Average 15 


0.5 


15 


2 


15 4 



7\ the threshold or faintest sound heard. 

F, the deviation of each record from the average of all the records, 
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Fig . 5. — Charts of Tonal Hearing. 
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Figures 6 and 7. The distribution of capacities in the 
sense of intensity is shown in Figure 6 in terms of per cent 
right. Figure 7 contains norms for the converting of per 
cent right into rank as in Chapter II. These norms are 



Fig. 7. — norm* for the Converting of Per cent Right into Rank. 
Notations same as in Figure 7, Chapter II. 

based upon the phonograph records, but these records are 
so faithful a reproduction of the original audiometer tones 
that for adults the norm for the records is exactly the same 
as was found for the audiometer. 
96 
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the presence among young children of a considerable num- 
ber who have not developed the power of concentration 
or application to a task in hand. 



VIII. Relation to Intelligence 

r - v Sense of intensity not closely related to general intelli- 
gence. This test has often been used as an intelligence 
test ; but that cannot be justified because we find very little 
agreement between excellence in this test and brightness of 
children as ordinarily estimated. This is illustrated in 
Table II, which is based upon records of five hundred and 
twenty-two children in the seventh and eighth grades. If 



Table II. The Relation op Intensity Discrimination to General 

Brightness or Intelliqence 

Intensity 



% Rank 


A 
100-72 


B 

72-47 


C 
47-20 


D 
20-12 


E 
12-1 




A 


(10) 
.7 


1 


3.8 


2 


4 
5.0 


1.7 


2 


1 
.6 


oo 


B 


2.3 


2 


(20) 
4.4 


4 


8 
7.4 


4.0 


4 


2 
1.7 


ightru 


C 


4.4 


4 


6.1 


8 


(40) 10 
15.1 


7.4 

(20) 
4.8 


8 

4 


4 
3.1 




D 


1.1 


2 


4.0 


4 


8 
7.6 


o 

2.7 




E 

> 


1.3 


1 


1.7 


2 


4 
4.6 


2.1 


2 


(10) / 
1.9 



The black-faced figures show what the distribution should be if intensity 
discrimination were exactly proportional to " brightness." 

Italics show what the discrimination should be if there were no agree- 
ment between these two factors. 

(For further interpretation of the plan of this table, see explanation of 
Table I, Chapter II.) 
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CHAPTER IV 

THE SENSE OF TIME 
I. Introduction 

Time in musical hearing. Time enters into music in 
two forms, the apprehension of time and the expression of 
time. Of the former we have all kinds and degrees, from 
distinct consciousness of specific time intervals or duration 
to the most diffuse ramifications of time as undifferentiated 
elements of feeling. The latter also runs the gamut from 
consciously time-controlled action to the diffuse temporal 
reverberations of a large variety of organic reactions and 
other bodily movements in the emotional expression of 
rhythm. 

Timed action. The capacity for keeping time manifestly 
rests upon the capacity for sensing time, but it also posits 
other powers, such as motor control and motor impulse. 
Possession of a keen sense of time is no guarantee of ability 
to sing or to play in time ; but defective sense of time must 

I result in corresponding defect in marking of time in any 

\ form. 

\ Feeling of time. Sense of time is a basic condition of the 

\perception of rhythm and rhythmic action, which are both 

complex and involve other factors as basic as the sense of 

time itself. However, as will be pointed out later, precision 

in the sense of time is not essential to the feeling of rhythm, 
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Pit a. — A Complex Sound Ware Analyzed into lu Component! (Millar) 
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together with auditory imagery, one may be practically 
certain of the natural capacity for the sense of timbre. 
Musically, the main crux is on the motor side, that is, 
the ability to produce a set tone quality ; at least 75 per 
cent in a normal community have a sufficiently good ear, 
for practical purposes in music, for the hearing of timbre, 
whereas only a small percentage in the normal community 
have the capacity of producing good timbre either by voice 
or by instrument. 
Summary. In brief, then, timbre is due to the form of 

■v 

the sound wave. The form of the wave is due to the num- 
ber of overtones and their relative intensity. Each over- 
tone may be thought of as an independent tone of a given 
pitch, and the effect that each overtone shall have upon the 
form of the sound wave depends upon its pitch and its 
relative intensity. The hearing of timbre, therefore, gives 
no new attribute of sound ; a tone of a given timbre is merely 
a complex of a given number of pitches in their respective 
intensities, usually blending into the experience of a single) 
tone. 
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Fig. I. — Hhwtratjam of Pint Difference Tone. (Titcheoer.) 
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Effect of timbre. These data show that the order of 
rank varies with different instruments, that is, for differenceH 



c'g' eV eV r'f r'a* 1 r'e*' c'l* u'ti* 1 n 
— Comonance-diuoiuuice Rank in Terms o 
Notation same an in Figuro 3. 



in timbre, so that slightly different norms will be needed 
for different instruments. 



Rank in Terms of Purity. 
Notation same an in Figuro 3. 

Effect of tempered scale. A comparison of pure tones in the 

tempered scale with those in just intonation showed that these 

differences did not alter the rank of any intervals, although it 

did result in appreciable differences in the degree of consonance. 
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ference in either smoothness or blending, base the decision 
on purity." Table II indicates the characteristic basis of 

Table II. Babis OF Judgment fob Individual Pairs 
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Notation: b, blending; p, purity; a, smoothness, 
judgment for all the possible combinations of notes within 
the octave in such a procedure. 
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- The Norm for Rink of CoMonance and DiHoninca. 
Notation same as in Figure 3. 



The norm. Taking the above and other essential factors 
into consideration, we obtain Figure 7 as a practical standard 
for the order of consonance-dissonance with the piano, well 
tuned in tempered scale. 

Stumpf's laws. The two-clangs here selected lie within 
152 



CHAPTER VIII 

AUDITORY SPACE 

I. The Problem 

Is hearing a spatial sense? If so, is there an original 
space attribute in hearing? How do we locate sounds by 
hearing? What is the nature of tonal volume? These are 
all mooted questions in current psychology. A fair dis- 
cussion of them would require a large volume. But since 
space relations play but a secondary part in the rating of 
musical talent we may restrict this chapter to the merest 
summary statement of our present view of the situation 
in the light of a mass of conflicting data and theories. We 
must also refrain from entering upon the large problem of 
the function of space relations in musical aesthetics. 

II. The Sense of Direction 

Hearing direction. Auditory space presents three as- 
pects : direction, distance, and volume. It does not involve 
true perception of form or relief. The hearing of distance 
is merely a judgment on the basis of intensity and timbre 
in the light of a general acquaintance with the relations of 
the source. Volume, as heard, is an immediate realistic 
experience quite devoid of the exact detail which is char- 
acteristic of volume as seen or felt in touch. The hearing 
of direction is the one rigid space function of the ear. We 
can hear the direction of a source of sound with considerable 
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it is evident that the sense of volume does not call for one 
specific measurement in our rating for musical talent, as 
do pitch and time. It must be rated in terms of the com- 
ponent factors : the sense of extensity, the sense of intensity, 
and the sense of timbre; perhaps the most representative 
among these is the sense of intensity. Although not rated 
separately as a talent, the sense of volume is a most vital 
concept in music. Like the play with rhythm, the manip- 
ulation of volume is one of the prime factors at which 
musicians aim. 
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CHAPTER X 
MUSICAL ACTION 

I. Introduction 

The question may well be asked, Why not make your 
tests for musical capacity tests in actual music ? The situa- 
tion is analogous to a recent investigation of the ability of 
an expert marksman. After describing the tests actually 
used, the writer says : * 

" Some may say, in fact, * Why not give a man a gun and 
let him show his ability by shooting a few times ! ' Well, 
there are good reasons. In actual shooting, experience 
plays too large a r61e. The novice must be shown how to 
hold the gun, whether to grasp it tightly or laxly, whether 
his bodily muscles should be held lax or taut, how much of 
the front sight should be visible in the notch of the rear, 
whether he should aim at the bottom, center, or top of the 
bull's-eye, whether he should ' hold steady 7 on the bull's-eye 
or move up to it, not to mention the adjustment to and fear 
of the noise, flash and ' kick.' The knowledge of these 
conditions and the adjustment to them depend mostly 
on experience in shooting, not upon innate ability to even- 
tually become a good marksman. The laboratory tests aim 
to measure this undeveloped ability, although the present 
series may not do so adequately." 

1 Gates, "The Abilities of an Expert Marksman," Jour, of Applied 
Psychol, 1918, II. 
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fingers, lung capacity, and resonance capacity; but also 
general health, vigor, and physical resources, because sing- 
ing and playing make very severe demands upon physique, 
and achievements are very often limited by lack of general 
vitality. 
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vividness characteristic of your image. Instead of taking 
the questions in the order given, follow the order : I 1 , II 1 , 
III 1, IV 1, V 1, VI 1, VII 1, VIII 1, I 2, II 2, III 2, IV 2, 
etc., I 3, II 3, III 3, IV 3, etc. Introspective notes to 
supplement the numerical answers are very desirable. 

I. Visual. 1. Can you image the color of — (a) A red rose? (6) A 

green leaf? (c) A yellow ribbon? (d) A blue sky? 

2. Can you image the brightness of — (a) A white teacup? 

(6) A black crow? (c) A gray 'stone? (d) The blade of 
a knife? 

3. Can you image the form of — (a) The rose? (b) The leaf? 
s (c) The teacup? (d) The knife? 

4. Can you form a visual image of — (a) A moving express train? 

(6) Your sharpening of your pencil? (c) An up-and-down 
movement of your tongue ? 

5. Can you image simultaneously — (a) A group of colors in a 

bunch of sweet peas? (b) Colors, forms, brightnesses, and 
movements in a landscape view? 

6. Can you compare in a visual image — (a) The color of cream 

and the color of milk? (6) The tint of one of your finger- 
nails with that of the palm of your hand ? 

7. Can you hold fairly constant for ten seconds — (a) The color 

of the rose ? (6) The form of the rose ? 

II. Auditory. \. Can you image the sound of — (a) The report of 

a gun? (6) The clinking of glasses? (c) The ringing of 
church bells ? (d) The hum' of bees ? 

2. Can you image the characteristic tone-quality of — (a) A 

violin? (6) A cello? (c) A flute? (d) A cornet? 

3. Can you repeat in auditory imagery the air of — (a) Yankee 

Doodle? (6) America? 

4. Can you form auditory images of the intensity of a violin tone — 

(a) Very strong? (6) Strong? (c) Weak? (d) Very weak? 

5. Can you form auditory imagery of the rhythm of — (o) The 

snare drum? (6) The bass drum? (c) "Dixie," or other 
air heard played? (d) "Tell me not in mournful numbers" 
spoken by yourself? 

216 



CHAPTER XII 
MUSICAL MEMORY 

I. The Plastic Limit 

The view of James. " It will now appear clear that all 
improvement of the memory lies in the line of Elaborating 
the associates of each of the several things to be remembered. 
No amount of culture would seem capable of modifying a 
man's general retentiveness. ,, l 

The controversy started by this statement of James a 
generation ago has not yet died down. His statement means 
that each of us is born with a set brain capacity which cannot 
be improved by training. And he was right in the same 
sense that we can say that a farmer buys a certain kind of 
soil ; it may be the richest alluvial soil or it may be the sand 
of the desert. Suitable cultivation may do wonders with 
a given soil, but aside from temporary fertilizing, skill in 
adapting vegetation to the resources of the soil, and the 
supply of its needs, the original capacity of the soil remains 
fairly constant in its class. But the superficial critic has 
said for thirty years : " Behold the fact of phenomenal 
improvement in retentiveness." 

Nature is prolific. The explanation lies in the fact that 
nature is prolific. [ Every normal person is born with a 
brain capacity for memory far beyond what is ever developed. 
Indeed, it is safe to say that any normal child, or adult 

1 James, " Psychology : A Briefer Course," Holt & Co., p. 296. 
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THE PSYCHOLOGY OF MUSICAL TALENT 

capacities which are prerequisite and the actual testing of 
promise as to rate, reliability, and compass of progress can 
do much to avoid mistakes, lessen expense and suffering, 
and direct and guide the pupil to his highest level of achieve- 
ment, fit is, IhemftJi'u, ex-fa'QBady important that the 
teacher should have a fair technical knowledge of what mem- 
ory is in order that the fortes and faults of the pupil may 
be appraised, if not by quantitative measurement, by the 
first evidences in actual pursuit of the musical training. 
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CHAPTER XIII 
MUSICAL INTELLECT 

I. Introduction 

Music an expression of the intellect. ( Although music 
is not essentially a logical medium, its character varies 
according to the relative kind and degree of intellect of 
which it is an expression.) The thought processes in music 
may take a great variety of forms and tendencies and will, 
of course, vary in degree. It is possible for a person, strong 
in other capacities, but with relatively low intellectual 
power, to assume fairly important rdles in music within 
restricted fields of activity ; but (the great musician is 
always a person of great intellect* 

Thinking in music. To point out shortcomings on the 
intellectual side of even a great musician is easy. He may 
be poor in mathematics or in theory of science and yet be a 
great thinker in music. There have been renowned mathe- 
maticians who were quite incapable of mastering the sub- 
ject of grammar. Musical thought is a specialization in 
dealing with the problems which arise in music. Although 
the form and content of the thought are different, it requires 
the same kind of logical grasp as in mathematics or philos- 
ophy. The mathematician is not necessarily a philosopher, 
and the philosopher is not necessarily a mathematician, 
but both are thinkers. Likewise, the musician may be a 
good thinker without being a philosopher or a mathemati- 
cian. 
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the great thoughts of the master before he can re-inter- 
pret them to himself or convey them to others; and that 
the listener hears nothing beyond the message that his own 
mind can create upon the sensory cue. ) 

Praise and blame. In judging achievement and in extend- 
ing praise or blame, it should always be with due cognizance 
of what the musician is. Is he a mere tone colorist? Is 
he rich in fancy? Is he a faithful plodder? Is he in com- 
mand of deep emotion ? Is he a master of logical structure 
in rhythm and harmony? Then judge him on his merits. 
This is of vital importance for musical pedagogy, particu- 
larly in the directing of the young, because we shall not 
make satisfactory progress unless we find the child in a 
field in which we can justly encourage him. And we must 
have the good sense not to hold him responsible for, or at- 
tempt to force upon him, powers with which nature has not 
endowed him. 
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CHAPTER XIV 
MUSICAL FEELING 

I. The Approaches to Feeling 

Place of experiment. The experimental psychology of 
music has very little to offer in the way of objective rating 
or measures of the experience of feeling, its emotional 
expression, or ability to convey feeling through art. Its 
main contribution to this subject lies in the introduction of 
a critical attitude aftd the recognition of the relations and 
inter-relations of feelings with other processes. The experi- 
ence and the expression of musical emotion is an activity 
of the organism as a whole — every fiber and function. 
It is possible to record the effect of music upon the respira- 
tion, circulation, many forms of internal secretion, reflexes, 
attitudes, and many other aspects, but we never have feel- 
ings or emotional reactions under control for adequate 
experimental conditions, nor is that to be desired in applied 
psychology. The psychology of musical talent is based 
on a frank and consistent recognition of the fact that feel- 
ings may be traced to antecedent conditions and stimuli 
which may be observed and recorded, and that feeling is 
the result of the possession of capacities, many of which we 
have learned to analyze, to evaluate, and often measure. 

Sources of feeling. Feeling arises from the same source 
as knowing, from which it is distinguished largely by the 
fact that the impressions are not differentiated ; they do not 
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well meditate on how much greater their charm would have 
been if they had not been sick-souled sufferers from aberra- 
tions. The principle remains that a musician who is well 
physically, morally, and mentally, who has a good disposi- 
tion, and who is socially attractive, reasonable, and well- 
balanced, has the advantage over the warped personality, 
and should represent our goal. 



S71 



CHAPTER XV 
THE INDIVIDUAL AND TRAINING IN THE ART 

I. A Self-Examination 

The fruit of psychology of musical talent. Applied psy- 
chology is quite useless unless it produces results. Theoretical 
psychology is like physics, a study of principles for their 
own value. Applied psychology is like engineering (applied 
physics), valuable only as it serves; the design of a bridge 
is of little value unless it is followed in building the bridge. 
A study of musical taleni should result in a searching inquiry 
into the bearing of the facts upon the personal issue and 
should lead to appropriate action. 

Child adjustment the sequel to child study. The child 
study movement, which began but little more than a gener- 
ation ago, resulted in the discovery of the child as an indi- 
vidual. The sequel to this movement, which is laying the 
foundations for modern scientific pedagogy, is developing 
in our generation in the tendency to take scientific account 
of that discovery in the guidance and the education of 
the child. This movement reaches out not only to educa- 
tion in the schools but also to training in the home, provisions 
for self-expression in play and occupation, care for the un- 
fortunate, preventive medicine, the conservation of human 
talent, and in particular the recognition of the opportunities 
and responsibilities for giving the talented child a chance. 
The movement gathers around the principle which may 
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